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Effect of breathing exercises on prognosis in patients
with chronic heart failure: A meta-analysis”
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(1. Graduate School sShanghai University of Traditional Chinese Medicine , Shanghai 200120,
China ;2. Shanghai Pudong New Area People’s Hospital ,Shanghai 200120,China)

[Abstract] Objective To systematically evaluate the effects of breathing exercises on cardiopulmonary
function,exercise endurance and quality of life in patients with chronic heart failure (CHF). Methods Com-
puterized searches of CNKI, Wanfang, VIP,PubMed, EBSCO, Embase, Web of Science, The Cochrane Library,
SinoMed,and other databases were conducted to retrieve information on the effects of cardiopulmonary func-
tion,exercise tolerance,and quality of life in patients with CHF from inception to December 2023 in a series of
randomized controlled trials (RCT). Two researchers independently performed literature screening, data ex-
traction and quality evaluation. Finally, meta-analysis was performed using RevMan 5. 4 software. Pulmonary
function indexes included peak oxygen uptake (PeakV(O,) and carbon dioxide ventilation equivalent slope
(VE/VCO, slope). Cardiac function indexes included left ventricular ejection fraction (LVEF) and brain natri-
uretic peptide precursor (NT-proBNP). PeakV O, and six min walking test (EMWT) were used to evaluate ex-
ercise tolerance. Minnesota heart failure quality of life scale (MLHFQ) was used to evaluate quality of life. Re-
sults A total of 13 RCTs literature involving 900 patients were included. Compaired with control group,the
descriptive results showed that breathing exercises of obviouse group significantly enhanced PeakVO, [ stan-
dardizd mean deviation (SMD)=0.47,95% confidence interal (95%CI) 0.03—0.91,P=0.04], VE/VCO,
[ mean difference(MD ) = —3.20,95% CI —4. 49— —1.19, P <(0. 001 ], improved NT-proBNP (MD =
—134.25,95%CI —141.95——126.56,P<C0.001),LVEF (SMD =0.53,95%CI 0.16—0.90,P =0.005),
6MWT (MD=77.71,95%CI 69.50—85.92,P<C0.001) ,MLHFQ (MD=—7.68,95%CI —8.99——6.37,

P<C0.001). Conclusion Breathing exercises can significantly increase lung function and exercise tolerance in
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patients with CHF,and improve cardiac function and quality of life of them to a certain extent.

[Key words ] Breathing exercises;
ance; Quality of life
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Study or Subgroup Mean SD__Total Mean SD___Total Weight IV, Random, 95%C/ IV, Random, 95%C/
5.1.1 IFIRIIE:
DALL’ AGO% (2006%F) 24 550 17 16 411 60 16 5.0% 139.00([108.44,169.56) -
LAOUTAR I S35 (20044F) 21 4334 169 20 3521 221 15 111% 81.30[67.89, 94.71) -
LAOUTAR IS (2021 4) 18l 5426 335 22 4555 424 22 7.2% 87.10(64.52,109.68] —
PALAUZE (20144F) 22 389 38 14 231 86 13 2.2% 158.00[107.19, 208.81) _—
FNIREF (20164F) 14 420.73 98.31 60 37539 9241 60 4.2% 45.34 [11.20,79.48) —
HHFE 20184F) 17 4922 927 100 433.09 6.31 100 15.6% 59.11 [56.91,61.31) -
BRI (20194F) 1) 48879 773 69 446.03 110.41 63 47% 42.76 [10.96, 74.56) -
Subtotal (95%C/ ) 301 295 50.0%  83.20 [61.77, 104.64] >
Heterogeneity: Tau®= 640.82; Chi*= 57.54, df= 6 (P <0.00001); /*= 90%
Test for overall effect: Z=7.61 (P <0.00001)
5.1.2 Fie~12/3
DALL’ AGOZ (20064F) 4! 550 17 16 41 60 16 5.0% 139.00([108.44,169.56) E—
LAOUTAR|S%5 (20044F) 2 4334 169 20 3521 221 15 11.1% 81.30 [67.89, 94.71] -
LAOUTARISEE (20214) I8! 5426 335 22 4555 424 22 7.2% 87.10(64.52,109.68] I
PALAUZE (20144F) 122 389 38 14 231 86 13 2.2% 158.00[107.19, 208.81) _—
FNFRSE (20164F) 14 420.73 98.31 60 37539 9241 60 4.2% 45.34 [11.20, 79.48) E—
Subtotal ( 95%C1) 132 126 29.7% 98.46 [68.88, 128.04] -
Heterogeneity: Tau®= 894.06; Chi*= 24.94, df= 4 (P<0.0001); F=84%
Test for overall effect: Z=6.52 (P <0.00001)
51.3 FHAT123
HHFE (20184F) 17 4922 927 100 433.09 6.31 100 15.6% 59.11 [56.91, 61.31) -
PRI (20194F) e 488.79 773 69 446.03 11041 69 47% 42.76 [10.96, 74.56) I
Subtotal (95%C/ ) 169 169 20.3% 58.95 [55.77,62.13] +
Heterogeneity: Tau*=1.40; Chi*=1.01,df=1 {P=0.31);/*=1%
Test for overall effect: z= 36.36 (P <0.00001)
Total (95%C/ ) 602 590 100.0% 77.71 [69.50, 85.92] ¢
Heterogeneity: Tau®= 111.29; Chi*= 115.08, df= 13 (P <0.000 01);/*= 89% b0 30 © 20 1o

Test for overall effect: Z=18.55 (P <0.00001)
Test for subaroun differences: Chi*=11.41. df= 2 (P = 0.003)./*= 82.5%

® 7

2.3.6 B 13 FSCEk PR A MLHFQ BEAT
HEE R EVEE I WFSE 8 £ (455 i) g gl oz

Favours [experimental] Favours [control]

6MWT HJ meta 43 7 7% #4 B

MBI FIE G R E M (1P =70%, P<{0. 001) , i%
PEREHL SN B 4T meta 20T, WL B % MLH-
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FQIFm X A B kE, ZRA5%1FH%E X
(MD= —17.68,95% CI —8.99~ —6.37, P <
0.001), 8 i SCHR Hh 5.4l 7 W I 25 |3z Bl Bk A I )l
GrIMF I 45 4 G . 50 BRAL B A, O 22 A1 B 4l o g )|
Yk s A NI 2R3 e B 3 s MLHFQ, 2 &

e 3157 -
WH G228 X (MD=—17.64,—8.29,95%CI

—11.04~—4.24,—12. 05~—4.52,P<C0. 001) ;15
B A U TR I 25 4 PR 4l PE R I 25 203 MILHEQ 343
FHE, WA S,

WELH *TER4A Mean Difference Mean Difference
Study or Subgroup Mean SD__Total Mean SD___Total Weight IV, Random, 95%C/ IV, Random, 95%C/
6.1.1 IFIRIE
LAOUTAR IS5 (20134F) 2 337 3.2 14 378 7 14 6.1% -4.10[-8.13,-0.07]
LAOUTARI S (20214) 1'dl 31.4 35 22 409 3.3 22 108% -9.50[-11.51,-7.49) -
PALAU% (20144F) 22 30 5 14 445 14 13 2.2% -14.50[-22.55,-6.45)
PALAUZ (20194F) 2! 272 145 15 40.4 224 13 08% -13.20[-27.42,1.02)
WINKELMANNZE (20094F) (19! 18 15 12 20 15 12 11% -2.00[-14.00,10.00] -1
FNREE (20164F) 04 489 31 60 56.3 3.8 60 12.9% -7.40 [-8.64,-6.16) -
F3ESE (20224F) 1 436 2.7 53 491 315 51 131% -5.50 [-6.63,-4.37] -
B (20204F) 1) 31.82 1562 40 46.75 1575 40  2.9% -14.93[-21.80,-8.06) E—
Subtotal (95%C/ ) 230 225 50.0% -7.77 [-9.80, -5.75] <
Heterogeneity: Tau®= 3.96; Chi*= 24.87, df=7 (P =0.0008),*=72%
Test for overall effect: Z=7.52 (P <0.00001)
6.1.2 BRLENFNRIIES
LAOUTARI S5 (20134F) 21 337 32 14 37.8 7 14 6.1% -410[-8.13,-0.07) I
PALAUZ (20144F) 22 30 5 14 445 14 13 2.2% -14.50[-22.55,-6.45)
PALAU%E (20194F) 29 272 145 15 404 224 13 08% -13.20[-27.42,1.02)
FNFRE (20164F) 14 489 31 60 56.3 3.8 60 12.9% -7.40 [-8.64,-6.16) -
Subtotal (95%C/ ) 103 100 22.0% -7.64[-11.04,-4.24] >
Heterogeneity: Tau®= 5.55, Chi*=6.18,df=3 (P=0.10);/*=51%
Test for overall effect: z= 4.40 (p <0.0001)
6.1.3 JZZhEKSIFIRUIIEE
LAOUTARI S5 (20214F) 1@ 31.4 35 22 409 3.3 22 108% -9.50[-11.51,-7.49) -
WINKELMANNSE (20094F) 1) 18 15 12 20 15 12 11% -2.00[-14.00,10.00) - 1
EEF (20224F) 13 436 27 53 491 315 51 131% -5.50 [-6.63,-4.37) -
FXEFE (20204F) 19 31.82 1562 40 46.75 1575 40  2.9% -14.93[-21.80,-8.06) I
Subtotal (95%C1 ) 127 125 28.0% -8.29[-12.05,-4.52] -
Heterogeneity: Tau*=9.17; Chi*=17.84, df= 3 (P =0.0005); I*= 83%
Test for overall effect: Z=4.31 (P < 0.0001)
Total (95%C1 ) 460 450 100.0%  -7.68[-8.99,-6.37] L 2
Heterogeneity: Tau®= 3.05; Chi*= 49.73, df= 15 (P <0.0001);/*= 70% 4 o 5 P

Test for overall effect: z=11.52 (P <0.00001)
Test for subaroun differences: Chi*= 0.07. df=2 (P = 0.96). F= 0%

Favours [experimental] Favours [control]

8 MLHFQ B meta 9 7 ZR kB

3 i i

3.1 AWM ASCHRM R m AR AAW
13 R SCHR A SR AH SR B 6 .CH 2R,
10 & SCHk 45 7 HAR A9 B AL AR 4> 41 0 L 11 RS SCik
4t T Ay BCBROEL . 6 e SCHR SEE T H 1k, 8 R SCHk X 2k
VitE b AT T HE . 13 5 SCHER Y X 3L 2 o8 btk 4T T
o, a5 R R, 2 R E — MR 3, 2 5 B8t
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14 722 UL e » G 2 0 HE ol 2 R 3 % Bk SR 25 I TR BLL B
F T 2 0 2R 88 e IF 5 B fiEST . VE/VCO,
slope VA Ml 1M 45 B 7y #4282 sk 20> o
BB T, 42 0 O A . O R 52 . PALAU
AU B, A G W S WL I R R R B, AR T
CHF B 1 % D) 68 52 B, i 0 W2 UL L A% AL B o0 O UL

A I £ 9 20 5 32 Bl B R UL R B AR AN AR L 38 B it
FIVGER T R I 25 AT A A B 1k R LY 2R 46
M3 98 f8 35 32 B it g, el R O I T g . I
A3 g A AR A R 28 ) 3 L 15 UL PR O R L DT
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J7 YR I DI RE L $E S B BN BT N BRI 2
FREE ERBETT, B E R E N BB E A 1E, &
TORNWTE S 25 T | oAk A Y o R A R UL 2R AR
MAE, BT T8 =0 A A [ L, 6MWT, VE/VCO,
slope &5 JR 46 br 5 MR . A G, 76 I 22 50 b gt
WO RF I 25 10 e — 2D Ak 4%

3.3 NRURYIZEAT et CHE B 9.0 D fg, 3958 5 10
e m B A R AW R BRI
YIZRATBEAIR CHF 8% i B0 28 | 27 fiff £85I W ) ¥
AR B F AW R, 5 WANG 25 #F 5 45 R —
. PPURYINZRBE R iR W AL &, AT R Y 2R E b
22 AT P 25, 5 AIG B S L 32 R 28 2%y L TS
g O i N S AW = 1D e e =
FF ok M $2 75 R 0 UE A M S AES R A R O
TER I B U0 R YIRS B I I 2 T
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